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Technology Need:

The Depatment of Energy (DOE) has over 300
underground storage tanks (UST's) that contain radioactive
and chemicad mixed waste generated from wesgpon
materias production. Many of the USTs a Hanford have
exceeded their life expectancy and a number of them are
believed to be lesking. The tanks are closdly monitored
both insgde and out for waste stability, leaks, and releases
of materids. Stretification of the waste contents makes it
difficult to monitor tank content levels for anything but the
uppermost layer of the Stratified contents.

There are ds0 a large number of tanks within the DOE
complex that are used during processing and handling of
waste from DOE clean up operations. Current methods of
monitoring fluid and interface levels and dendty are dow,
expensive, provide limited data and, in some cases, may
expose personnd to radioactive and hazardous materids
and conditions. The need existsfor improved technologies
to ggnificantly reduce the cost and complexity of monitoring
fluid levels and dengity in waste and process tanks.

Technology Description:

Science & Engineering Associates, Inc. (SEA) has
devel oped ared-time continuous capacitance and acoustic
based monitoring system for measurement of waste fluid
levels and fluid dengtiesin DOE waste and process tanks.

SEA’s approach is caled the Science & Enginearing
Associates liquid Level monitoring system, or SEAleve™
sysgem. The system is comprised of either an array of
capacitance or acoustic sensors coupled to a data
acquidtion sysem. In a typicd gpplication the array is
lowered into an existing liquid observetion wel (LOW)
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through a sedled conduit such as a fiberglass, sted, or
PVC pipe. Electrica leads from the sensor array are
routed through the pipe conduit to a data acquisition
system, which anayzes and stores data from the array.

The detection element of the SEAlevd™ system consists
of multiple sensors that form an array covering alength of
LOW pipe. Two typesof sensorsweretested in Phasel:
1) capacitance sensors and 2) acoustic transducers. With
the capacitance SEAlevel™  approach, each sensor
dement in the detector aray is comprised of two
electrodes (an inner and an outer electrode) that have a
loosdly coupled eectric field between them.

Any conductive or high didectric materid (such as the
saturated salt solutions within the tanks) that comes in
proximity to the electrodes disturbs the ectric field lines
and thus changes the response of the senang circuit
connected to the dectrodes. Liquid level measurements
withthe sensor are accomplished by placing the e ectrodes
againg theinner wall of afiberglassLOW. Therefore, the
eectric fidd lines will penetrate the LOW wadl and will
respond differently if thereisair, sdt cake, or liquid on the
outsde of the LOW pipe. An array of these sensors,
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approximately two feet long, would be used to monitor
relative changes of interdtitid liquid levels

With the acoustic SEAlevel™ approach the sensor array
would be comprised of piezoe ectric ultrasonic transducers.
The transducers are used to launch alongitudina waveinto
the LOW wal and then measure the reflected sgna from
the interface between the LOW wall and the tank waste.
The magnitude of the reflected wave varies according to the
waste materia. Thus, the difference between liquid and
glid waste on the outsde of the LOW can be
differentiated. For gpplicationsat SRS, the setup isdightly
different since the sensors can be configured to be in
contact with the tank waste.

Radiation shidding will be provided to protect the
electronics package associated with the sensors.  The
sensor array is lowered into the LOW and coupled to the
data acquigtion system on the surface via cabling. Using
the SEAlevd™ system, the interdtitia liquid level in each
tank can be measured as often as desired.

Benefits:

<Providesvirtualy continuous monitoring of interdtitia liquid
levels as compared to periodic measurements

<Red-time measurement would promptly dert dte
personnd to changesin fluid levels and dengties

<System desgn would permit implementation through
exiging LOWSsor access conduitsin tanksat Hanford, SRS
or other DOE sites

<The SEAlevd™ system would provide acquisition of
more comprehensive data a alower cost

<Reduced worker time in tank farm and exposure to
radigtion fields

<With SEAleve™ no vehicles are required to drive on top
of the tanks and around the tank risers, thereby reducing the
risk of damage to the tanks

Status and Accomplishments:

This project was concluded in January 2000. During
Phase |, two different gpproaches were investigated to
address four different DOD dite applications. For Phase
[l it was not feasible to build both types of sensor
packages and demondirate them for al gpplications. It
was decided to redirect Phase |1 efforts to meet a SRS
need to monitor the total-suspended-solids content as a
function of depth in their waste staging tanks as part of
their DWPF processing. During Phasell, the end-user at
SRS determined that they no longer have a need for this
technology. Dueto this, SEA ceased work on designing
and fabricating a system to meet this need.

Contacts:

C. David Cremer

Science & Engineering Associates, Inc.
Phone: (505) 880-9852

E-mail: cdcremer @seabase.com

Ronad K. Staubly

Nationa Energy Technology Laboratory
Phone: (304) 285-4991

E-mail: ron.staubly @netl.doe.gov

Online Resour ces:
Office of Scence and Technology, Technology

Management System (TMS), Tech ID # 279
http://ost.em.doe.gov/tms

The National Energy Technology Laboratory Internet
addressis http://mww.netl.doe.gov

For more information on this and other technologies,
please vist SEA’s webdite at hitp://www.seabase.com
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